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Title: You did, so you can and you will: Self-efficacy as a mediator of spillover from 
easy to more difficult pro-environmental behaviour. 
Abstract: 
The dynamic relationship self-efficacy holds with behaviour leads us to suggest that 
self-efficacy may be a mediating mechanism for spillover. We tested this proposition 
by investigating whether engaging in simple and easy pro-environmental behaviour is 
associated with self-efficacy, which then increases intentions and subsequent actions 
towards new or more challenging pro-environmental behaviours. We tested this 
hypothesis in two studies using Australian residents. The first demonstrated spillover 
from easy water-related behaviours to more difficult water-related behavioural 
intentions, and the second study used longitudinal data to provide evidence for 
spillover from easy water conservation behaviours to the more difficult self-reported 
actions of installing water efficient appliances. Both studies supported our prediction 
of self-efficacy mediating the relationship between easy and more difficult pro-
environmental self-reported behaviour. These results suggest that self-efficacy may be 
an important motivator of environmental spillover, and could be used to help 
encourage engagement in more challenging pro-environmental behaviours. 
 
Keywords: 
Pro-environmental behaviour; spillover; self-efficacy; water conservation; water 
quality protection; behavioural ease.  
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1. Introduction 
Substantial changes to human behaviour are required to address global 
environmental issues (IPCC, 2014; Swim, Clayton & Howard, 2011). A promising 
method for motivating behaviour change is through the utilisation of the spillover 
effect, where engagement in a pro-environmental behaviour increases the likelihood 
of engaging in other pro-environmental behaviours (Lanzini & Thøgersen, 2014; 
Thøgersen & Crompton, 2009). Spillover between behaviours is documented in a 
growing body of literature (see Truelove et al., 2014 for a review) although there is 
limited understanding of what increases spillover between pro-environmental 
behaviours. 
 A possible mechanism for increasing spillover that has received little attention in 
the scholarly literature is self-efficacy. Interventions that increase self-efficacy can 
successfully change behaviours that benefit health and well being (Allison & Keller, 
2004; Luszczynska, Tryburcy & Schwarzer, 2007). The current studies take the 
research one step further, and investigate whether the link between easy and more 
difficult pro-environmental behaviours may be mediated by self-efficacy. 
1.1. Review of the spillover literature 
The current research conceptualises spillover as occurring when past pro-
environmental behaviour increases the likelihood or extent of engaging in other pro-
environmental behaviour. This type of spillover is also known as positive spillover.  
Although some research has defined spillover as the effects of a behavioural 
intervention on behaviours that were not targeted by the intervention (Tiefenbeck, 
Staake, Roth & Sachs, 2013; Truelove et al., 2014), we adopt a broader 
conceptualisation that aligns with research that has investigated how spillover may be 
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influenced (e.g., Lanzini & Thøgersen, 2014; Thøgersen & Crompton, 2009; van der 
Werff, Steg & Keizer, 2014). 
There is now a growing body of research investigating (positive) spillover of 
pro-environmental behaviour (Lanzini & Thøgersen, 2014; Thøgersen, 1999; 
Thøgersen & Noblet, 2012; Thøgersen & Ölander, 2003; van der Werff et al., 2014).  
Cumulatively, the research has shown that spillover can occur between similar pro-
environmental behaviours, such as recycling and package waste reduction 
(Thøgersen, 1999), as well as between dissimilar pro-environmental behaviours, such 
as recycling, organic food purchases and public transport use (Thøgersen & Ölander, 
2003). There is also research that has examined the possibility of negative spillover, 
that is, where behavioural engagement may discourage subsequent behaviours (Barr, 
Shaw, Coles & Prillwitz, 2010; Tiefenbeck et al., 2013). Although these findings 
provide some important insights into pro-environmental spillover, there is a need for 
further research to examine when spillover can be encouraged and when negative 
spillover can be reduced (Whitmarsh & O’Neil, 2010). Mechanisms that influence 
relationships between pro-environmental behaviours (e.g., identity or skills) can 
create pathways that encourage the occurrence of spillover (Thøgersen & Ölander, 
2006). An understanding of the mechanisms motivating spillover is necessary if 
spillover is to be targeted as a behaviour change approach.  
  Despite this clear need, to date there has been only limited investigation into 
mechanisms that influence pro-environmental spillover. For instance, Lanzini & 
Thøgersen (2014) found that offering participants monetary compensation or verbal 
praise encouraged spillover from green purchasing behaviour to common pro-
environmental behaviours (i.e., switching off lights and recycling) in a six week 
timeframe. Although this effect was only demonstrated in those who indicated low 
M
AN
US
CR
IP
T
 
AC
CE
PT
ED
ACCEPTED MANUSCRIPT
 
 
4
engagement in these common behaviours at baseline, it offers evidence for extrinsic 
and intrinsic rewards influencing spillover between different pro-environmental 
behaviours. Another mechanism that has been shown to influence spillover is 
environmental identity. van der Werff et al. (2014) found that participants who drove 
in a fuel efficient way, subsequently had higher environmental identity, and greater 
intentions to reduce meat consumption one year later. They also showed that 
reminding participants of their past pro-environmental actions increased their sense of 
environmental identity, and this in turn encouraged their choice of an environmentally 
friendly product. The current research aims to extend the research on mechanisms that 
influence spillover by exploring whether self-efficacy could be another pathway to 
encouraging behavioural spillover.  
1.2. The nature of self-efficacy and behaviour 
In the current research, self-efficacy is conceptualised as a personal appraisal 
of one’s capability to mobilise the motivation, cognitive resources, and behaviour 
required to cope with a prospective situation (Bandura, 2002; Wood & Bandura, 
1989). Self-efficacy has been theorised as a mechanism that may influence pro-
environmental spillover (Lanzini & Thøgersen, 2014; Thøgersen & Crompton, 2009), 
and it has been shown to increase spillover from an intervention – that aimed to 
reduce energy use – to climate friendly intentions, but only when personal norms 
towards pro-environmental behaviour were also considered (Steinhorst, Klöckner & 
Matthies, 2015). The effects of self-efficacy on spillover from easy to more 
challenging pro-environmental behaviour, has yet to be empirically tested. 
A key reason to consider self-efficacy as a mechanism to promote spillover is 
that self-efficacy influences behaviour through multiple processes, namely cognitive, 
motivational, emotional and selective processes (Bandura, 1986). Self-efficacy 
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motivates behavioural engagement; it can influence the acquisition and retention of 
new types of behaviour (Bandura, 1977) and influence behavioural choice (Bandura, 
2002). Past research has shown that self-efficacy encourages pro-environmental 
behaviour, such as recycling behaviour (Tabernero & Hernández, 2011; Tabernero et 
al., 2015) and using reusable shopping bags (Lam, 2006). It can also influence how 
much effort people exert toward a behaviour (Bandura, 1977, 2002). For instance, 
Hutchinson et al. (2008) found that participants with high self-efficacy showed 
greater persistence toward a physical task than those with low self-efficacy. 
Moreover, Locke, Frederick, Lee and Bobko (1984) showed that self-efficacy affected 
brainstorming performance through goal commitment, where greater self-efficacy 
increased commitment to goals and encouraged participants to generate more ideas. 
These findings suggest that when people feel greater self-efficacy in relation to pro-
environmental behaviours, this should motivate greater effort and persistence to 
engage in those behaviours.  
The motivational impact of self-efficacy has been acknowledged by a number 
of behavioural decision-making theories. For instance, social cognitive theory 
identifies self-efficacy as an essential driver of adaptation and behaviour change 
(Bandura, 2002). Self-determination theory proposes that the fulfilment of needs for 
competence facilitates motivation and engagement (Ryan & Deci, 2000). The theory 
of planned behaviour posits that perceived behavioural control, which involves beliefs 
about self-efficacy and controllability, motivates behaviour via intentions (Ajzen, 
1991). Furthermore, the transtheoretical model also asserts the importance of self-
efficacy in the creation and maintenance of behaviour change (Prochaska & Velicer, 
1997). The centrality of self-efficacy within these theories demonstrates the 
importance of self-efficacy in behavioural motivation and engagement.  
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Self-efficacy holds a fluid relationship with behaviour in that it not only 
motivates behaviour but is also affected by it (Silver, Mitchell & Gist, 1995). Silver, 
Mitchell & Gist (1995) found that attributing successful performance to stable causes 
(such as task difficulty or a person’s ability) rather than unstable causes (such as 
exerted effort or luck), was associated with greater beliefs of self-efficacy. On this 
basis we reason that when people feel that they can easily engage in pro-
environmental behaviours, this may foster a sense of self-efficacy in relation to pro-
environmental behaviours. This heightened sense of self-efficacy may lead people to 
feel capable of engaging in new or more challenging pro-environmental behaviours. 
For these reasons, we suggest that self-efficacy may be a useful mechanism for 
encouraging spillover: the sense of self-efficacy that develops from successfully 
engaging in pro-environmental behaviour could motivate people to engage in other 
pro-environmental actions. To the extent that people conclude that “I can 
recycle/conserve water” this may lead them to believe that  “I can compost my scraps 
or use less energy in my house”.   
1.3. Spillover from easy to difficult behaviour 
We propose that self-efficacy might be especially likely to foster spillover from  
simple and easy to more difficult and impactful behaviour. Some behaviour change 
policy and social-marketing based campaigns hold the implicit assumption that 
encouraging people to engage in easy pro-environmental behaviours will 
automatically lead to an uptake of more difficult pro-environmental behaviours 
(Defra, 2008). This type of spillover, from easy to more difficult behaviour, could be 
useful for addressing environmental issues because it might encourage people to 
adopt more impactful pro-environmental choices. However, there is little empirical 
evidence that suggests people move from easy to more difficult and impactful 
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behaviour (Corner & Randall, 2011; Thøgersen & Crompton, 2009). An exception is 
a study by Thøgersen and Noblet (2012) that showed engagement in common pro-
environmental behaviours (such as buying eco-labelled products, recycling, and 
buying energy efficient products) predicted greater policy acceptance for wind power 
expansion. Acceptance of policy can potentially pave the way for the adoption of 
greener technologies (Thøgersen & Noblet, 2012). Although the act of accepting 
policy is not difficult in and of itself, changes in policy can have broad scale impact.   
We reason that engaging in easy pro-environmental behaviours can lead 
individuals to feel that they have acquired skills and knowledge that could be applied 
to engaging in other behaviours, thereby increasing the likelihood of spillover 
(Thøgersen, 1999). The acquisition of skills and knowledge about pro-environmental 
behaviours could make pro-environmental actions seem easier to do, which could lead 
individuals to evaluate their engagement in these behaviours as being successful. 
These appraisals of success contribute to the development of self-efficacy (Bandura, 
1977). As was noted above, self-efficacy can influence behavioural engagement 
through the motivation to acquire new skills and persevere through challenges 
(Bandura, 1977; 2002). Therefore, greater self-efficacy may increase the likelihood 
that individuals will engage in more challenging behaviours after engaging 
successfully in easier behaviours. Following this logic, we suggest that engaging in 
easy pro-environmental behaviour leads to the development of self-efficacy, which 
may in turn motivate engagement in new or more challenging pro-environmental 
behaviour. 
1.4. The current research 
 In the current study we investigate self-efficacy as a possible mediator of pro-
environmental spillover, specifically from easy to more difficult pro-environmental 
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behaviour. We propose that engaging in behaviours that are easy leads participants to 
feel greater self-efficacy, which motivates them to engage subsequently in more 
difficult behaviours. Thus, self-efficacy is proposed to mediate the relationship 
between past easy behaviour and future difficult intentions and behaviour. We 
propose that this effect will occur over and above the effects of environmental 
identity, which has been shown in the past also to influence spillover. This research 
will extend knowledge about spillover, and more importantly, it will assist in 
addressing the critical question of how to motivate people to take on new or more 
challenging pro-environmental behaviours.  
1.5. Research context 
 We test our hypothesis in the context of water-related behaviours. Water is 
vital for human and environmental health, as well as being essential for food and 
energy security (WWAP, 2015). Clean water supply is under threat from climate 
change and population growth (IPCC, 2014), and will become an even more 
important resource in the future. Strategies are required to encourage human 
behaviours that conserve and protect water. As such, the current research is conducted 
in the context of water-related behaviour, specifically those behaviours relating to 
water conservation and water quality protection. Water conservation behaviours are 
those that reduce the amount of water an individual uses, and water quality protection 
behaviours are those that help to maintain the health of waterways.  
2. Study 1 
In Study 1, we ran a correlational study to test our hypothesis that engaging in 
easy water-related behaviour in the past is associated with self-efficacy towards 
water-related behaviour, which is then associated with intentions to engage in more 
difficult water-related behaviour in the future.  
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2.1. Method 
2.1.1. Participants and procedure 
The sample comprised 473 participants from four Australian cities, with 
50.5% being female and ages ranging from 19 to 89 years (Mage = 50 years, SD = 
15.57). Participants were recruited through an online permission-based research 
panel, where the study was presented as an investigation into understanding how 
Australian’s interact with their local waterways. Participants were included if they 
had a yard, garden, or outdoor plants, to ensure they had the option to engage in key 
behaviours included in the study. The questionnaire was issued to participants online. 
The research company provided a small reimbursement to participants for their time.  
2.1.2. Measures 
The focal measures for the current study included engagement in and 
intentions toward water-related behaviour, self-efficacy, environmental self-identity 
(as a control variable) and demographics. The questionnaire was part of a broader 
research program and included a range of water-related questions that were not 
included in the analysis. 
Participants rated their engagement in 14 water-related behaviours on a five-
point scale (1 = never, 2 = rarely, 3 = sometimes, 4 = often, 5 = always) with a “not 
applicable” option provided. Respondents were encouraged to answer in a way that 
would represent the realistic frequency of behaviour by uniquely phrased questions 
for each of the behaviours. For example, “When you use garden chemicals, how often 
do you follow the instructions (e.g., use the correct amount)?”, “When you see a 
pollution incident (such as litter thrown from a vehicle or illegal dumping of waste), 
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how often do you report it to the appropriate authorities (e.g., local council, EPA)?” 
and “If you have bathroom rubbish (e.g., tampons, cotton buds, dental floss), how 
often do you put it in the bin [rather than in the toilet]?”. 
The 14 behaviours encompassed five water conservation behaviours and nine 
water quality protection behaviours (i.e., behaviours that help to protect the health of 
waterways). The behaviours were taken from books and informational pamphlets 
about water conservation and water quality protection (Coulthard, 2006; Healthy 
Waterways, 2012). We believed that participants would vary in their level of 
engagement in these types of behaviours. Behaviours that a lot of people do regularly 
are regarded as being easier to do than those behaviours that only a few people do 
often (Kaiser & Gutscher, 2003; Kaiser & Schultz, 2009). As such, we would 
conceptualise the behaviours that respondents engaged in regularly as easy behaviour, 
and the behaviours that are less regularly engaged in as difficult behaviour (see 
section 2.2.1. for assessment of the factor structures present in past behaviour and 
future intention scales).  
General self-efficacy towards water-related behaviours was measured using 
four items adapted from past research (Earley, Gibson & Chen, 1999; Tabernero & 
Hernández, 2011). Participants rated their agreement (1 = strongly disagree, to 7 = 
strongly agree) with the statements “I feel confident that I can help protect water 
quality”, “I feel capable of protecting water quality”, “I feel confident that I can help 
conserve water” and “I feel capable of conserving water”. Principal components 
analysis showed that these items loaded onto one component, with factor loadings 
greater than .85 and the component accounted for 77.91% of the variance. These 
items were therefore averaged to form a reliable scale (α = .90) where higher scores 
represented greater perceptions of self-efficacy. 
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As past research has shown that environmental identity is related to spillover, 
we include this variable as a covariate so that we can test for the effects of self-
efficacy over and above identity. Three items adapted from Fielding, McDonald & 
Louis (2008) were used to measure environmental identity. Participants were asked to 
rate their agreement (1 = strongly disagree, to 7 = strongly agree) to the statements: “I 
think of myself as an environmental person”, “To engage in environmental 
behaviours is an important part of who I am” and “I am NOT the type of person who 
would be involved in environmental behaviours” (reverse scored). A reliable scale 
was formed (α = .82) where higher scores represent greater environmental identity. 
Participants rated the likelihood of engaging in the same 14 water-related 
behaviours in the next six months. Scores were rated on a seven-point scale (1 = 
extremely unlikely, to 7 = extremely likely) and a “not applicable” option was 
provided.  
2.2. Results 
2.2.1. Assessing the structure of behaviour and intention scales 
 Principal components analysis (PCA) with oblique rotation on the behaviour 
scale items revealed three components that accounted for 45% of the variance, 
however, inspection of Cattell’s (1966) scree plot suggested a two factor solution. The 
analysis was repeated with a forced two factor solution. There were two cross-loading 
items  > .47 on each component, and two items with low factor loadings, < .40. These 
four items were dropped1 and the two components accounted for 42.95% of the 
variance of the remaining items. The correlation between these components was r = 
.06, p < .05. The factor loadings can be found in Table 1.  
 
                                                        
1 The four items related to these behaviours: dispose of toxic chemicals, take short showers, 
cover/mulch loose soil, and turn tap off when brushing teeth. 
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Table 1. Factor loadings for behaviour items.  
Scale item Component 
  1 2 
Follow instructions when using garden chemicals .69 -.03 
Keep vehicle free of oil and petrochemical leaks .64 .02 
Water garden in morning or evening .62 -.06 
Put bathroom rubbish in the bin [rather than in the toilet] .58 -.14 
Reduce rate of toilet flush .48 .16 
Wash full loads in the washing machine .45 .04 
Help rehabilitate riparian areas (river banks) -.27 .78 
Report pollution incidents  -.13 .75 
Pick up other’s litter .16 .66 
Use eco-friendly household products .25 .66 
 
PCA on the intention items revealed two components that accounted for 
51.50% of the variance. Inspection of Catell’s (1966) scree plot also confirmed a two 
factor solution. To ensure comparativeness between the behaviour and intention 
measures, the four items that were dropped from the PCA for behaviour were also 
dropped from the PCA for intention. The analysis was run again and the two 
components accounted for 57.24% of the variance, and the same pattern of loading 
emerged for the intention items as for behaviour items. The correlation between these 
components was r = .30, p < .05. The factor loadings can be found in Table 2. 
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Table 2. Factor loadings for intention items. 
Scale item Component 
  1 2 
Put bathroom rubbish in the bin [rather than in the toilet] .84 -.09 
Follow instructions when using garden chemicals  .81 .05 
Water garden in morning or evening .80 .03 
Keep vehicle free of oil and petrochemical leaks .79 -.04 
Wash full loads in the washing machine  .69 -.02 
Reduce rate of toilet flush .53 .19 
Help rehabilitate riparian areas (river banks) -.25 .87 
Report pollution incidents  .06 .72 
Pick up other’s litter .14 .70 
Use eco-friendly household products .20 .61 
 
The two components for behaviour and intentions were interpreted as 
representing different levels of behavioural engagement, which we conceptualised as 
symbolising behavioural ease (we return to this point in the general discussion). The 
six behaviours in Component 1 were considered easy to do, and the four behaviours in 
Component 2 were considered difficult to do. As a result, the Component 1 behaviour 
and intentions scales will be referred to as easy behaviour (α = .64) and easy 
intentions (α = .85), respectively, and Component 2 are referred to as difficult 
behaviour (α = .69) and difficult intentions (α = .73), respectively.   
To confirm our interpretation of these components, we ran a short follow-up 
study. Respondents were asked to rate the difficulty of these behaviours on a six-point 
scale (1 = very difficult, to 6 = very easy). Participants (N = 191) were drawn from 
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the same population, using the same inclusion criteria, from the same online 
permission-based research panel. Confirming our interpretation of these two 
components, the behaviours in Component 1, which we have labelled as easy 
behaviour (M = 4.78, SD = 0.68), were indeed considered easier than the behaviours 
in Component 2, which we have labelled as difficult behaviour (M = 3.62, SD = 0.98), 
t(190) = 17.47, p < .001, d = 1.72. It is also worth noting that the mean stated level of 
difficulty for the easy behaviours fell below the mid-point of the scale whereas the 
mean for the difficult behaviours was above the mid-point.  
2.2.2. Descriptive statistics 
Descriptive statistics for the key variables can be found in Table 3. 
Participants reported low levels of engagement in the difficult behaviour, where the 
average response was engaging ‘sometimes’ in these behaviours. There were higher 
reported levels of engagement for easy behaviour, where the average response was 
between ‘often’ and ‘always’ engaging in these behaviours. A similar pattern of 
responses was shown for intentions in the same behaviours, where participants 
reported higher intentions for easy behaviour than difficult behaviour. Participants’ 
average self-efficacy relating to water conservation and water quality protection was 
above the mid-point of the scale and on average, environmental identity was just 
above the mid-point. Easy behaviour was positively correlated with easy and difficult 
intentions, although, as would be expected, the relationship was stronger with easy 
intentions. Difficult behaviour was positively correlated with easy behaviour and 
difficult intentions, although was not associated with easy intentions. Self-efficacy 
and environmental identity were both positively associated with category of 
behaviour and intention, as well as with each other.  
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Table 3. Descriptive statistics and relationships between key variables of Study 1 
Variables Mean  
(SD) 
1. 2. 3. 4. 5. 6. 
1. Easy past behaviour 4.34  
(0.50) 
-      
2. Difficult past behaviour 2.59  
(0.78) 
.10* -     
3. Self efficacy 5.27  
(0.96)  
.27** .25** -    
4. Environmental identity 4.67  
(1.17) 
.23** .40** .42** -   
5. Easy Intention 6.30  
(0.89) 
.58** .01 .34** .25** -  
6. Difficult intention 4.65  
(1.22) 
.20** .62** .43** .48** .38** - 
**p < .01. *p < .05. Note. Easy and difficult past behaviour were measured on five-
point scales (1-5). Easy and difficult intentions, self-efficacy and environmental 
identity were measured on seven-point scales (1-7).  
2.2.3. Main analysis 
The indirect effect of self-efficacy on the relationship between easy behaviour 
and difficult intentions, while controlling for difficult behaviour and environmental 
identity, was evaluated through simple mediation using bootstrapping with 10,000 
resamples (Model 4, Process Macro; Hayes, 2013). Easy past behaviour was entered 
as the independent variable, difficult intentions as the dependent variable, self-
efficacy as the mediating variable, and difficult past behaviour and environmental 
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identity as covariates. The results of this analysis can be found in Figure 1. Results of 
10,000 bootstrapped samples demonstrated that the indirect effect of easy past 
behaviour on difficult intentions via self-efficacy was significant (IE = 0.04, SE = 
0.01, 95% CI [0.02, 0.07]).  
 
Figure 1. Simple mediation model testing the impact of easy past behaviour on 
difficult intentions through self-efficacy, while controlling for difficult past behaviour 
and environmental identity. 
***p < .001. *p < .05.  Note. Parentheses represent total effect and all coefficients 
represent standardised regression weights that control for difficult behaviour and 
environmental identity. 
As predicted, there was a significant indirect effect of easy behaviour on 
difficult intentions via self-efficacy. This finding suggests that engaging in easy past 
behaviour may foster a sense of being more capable of protecting the health of 
waterways and conserving water, which encourages intentions to engage in more 
difficult water-related behaviour in the future. This indirect effect remained 
significant over and above the effects of difficult past behaviour and environmental 
identity. Difficult past behaviour was significantly associated with self-efficacy (b = 
.09, SE = .05, p = .04), but moreso with difficult intentions (b = .49, SE = .04, p < 
.001). Environmental identity was significantly associated with self-efficacy (b = .34, 
Self-efficacy 
.05 (.09*) Easy past 
behaviour 
Difficult 
intentions 
R
2
 = .21
***
 
R
2
 = .50
***
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SE = .05, p < .001) and less so with difficult intentions (b = .18, SE = .04, p < .001). 
Also, the indirect effect of easy behaviour on difficult intentions through self-efficacy 
remained in a model containing no covariates (IE = 0.11, SE = 0.02, 95% CI [0.07, 
0.15]). 
Although it is not a focus of the present paper, we also note that it can be 
shown that past easy behaviours is related to easy intentions via self-efficacy (IE = 
.05, SE = .01, 95% CI [0.03, 0.08]) and difficult past behaviours is related to difficult 
intentions via self-efficacy (IE = .07, SE = .02, 95% CI [0.04, 0.11]).  
2.3. Discussion 
 These findings support our prediction that the relationship between easy past 
behaviours and intentions to engage in more difficult behaviour in the future may be 
mediated by self-efficacy.  The indirect effect via self-efficacy, which was found over 
and above the influence of environmental identity, is a novel finding. Self-efficacy 
has previously been theorised to influence spillover, but this study provides the first 
empirical evidence for the relationship.  
The results also showed that easy past behaviour, self-efficacy and 
environmental identity all directly predicted intentions to engage in difficult 
behaviours in the future. The direct effect of easy past behaviour on difficult 
intentions is suggestive of a natural occurrence of spillover from easy to more 
difficult behaviour. Spillover from easy to more difficult behaviour has been 
implicitly assumed by some policy and behaviour change practitioners, so this 
information is encouraging for intervention planning. The direct effect of self-efficacy 
on difficult intentions is also supportive of other research that has linked self-efficacy 
to pro-environmental behaviours (Lam, 2006; Tabernero et al., 2015). Finally, the 
direct effect of environmental identity on difficult intentions is in line with research 
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that shows the importance of environmental identity on pro-environmental 
engagement (van der Werff et al., 2013; 2014).   
A limitation of the Study 1 findings is that the effects are examined between 
past behaviour and future intentions. Although behavioural intentions have been 
shown as a predictor of future behaviour (Armitage & Conner, 2001), the use of an 
intentions measure in this study creates a weak demonstration of spillover. In Study 2 
we address this limitation through the use of a measure of self-reported subsequent 
behaviour. Study 2 also uses a longitudinal design, which allows us to investigate 
whether self-efficacy can influence engagement in more difficult behaviours in the 
future. 
3. Study 2 
 As noted above, Study 2 attempts to test spillover from easy behaviour to self-
reported difficult behaviour over time. As in Study 1, environmental identity will be 
controlled for so that the effect of self-efficacy can be examined over and above the 
effect of identity. Study 2 focuses again on water-related behaviour, specifically 
household water curtailment behaviours and installation of water-efficient appliances. 
In this study, water-related behaviours are again categorised according to behavioural 
ease. Easy behaviour is conceptualised as water curtailment behaviour because there 
is greater opportunity to engage in curtailment behaviours than there is to install 
water-efficient appliances. Also, curtailment behaviours require simple changes to 
behavioural habits, whereas installation of water-efficient appliances requires 
knowledge, money or skills to participate in this behaviour effectively. As such, 
installation of water-efficient appliances is conceptualised as difficult behaviour (we 
return to this point in the general discussion). 
3.1. Method 
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3.1.1. Study data and participants 
Data for Study 2 was gathered as part of a domestic water-use and intervention 
study. The study consisted of pre- and post-intervention surveys and the 
implementation of an intervention over four months (Fielding, Russell, Spinks & 
Mankad, 2012). The intervention condition was not correlated with any variables and 
is not the focus of the current research, but the treatment condition was entered as a 
covariate in the analyses below. Participants were recruited through an online 
research panel or direct mail, in four local government areas within southeast 
Queensland, Australia. Participants had to be owners of a freestanding dwelling, with 
no intention of moving residence for 12 months. Only those participants who had 
completed both surveys were included in the analysis, providing a final sample of N = 
165, where 60% of the sample were female and ages ranged from 19 to 89 years (Mage 
= 55 years, SD = 14.26).  
3.1.2. Measures 
At Time 1, easy past behaviour was measured by asking participants to rate 
how often they engaged in 11 water curtailment behaviours in the last six months, on 
a five-point scale (1 = never, to 5 = always) with a “not applicable” response option 
provided for those behaviours that might warrant this (e.g., only running dishwater 
when full). The 11 behaviours were: “only run dishwasher if it is full”, “wash cars 
with minimal water”, “have shorter showers”, “only run the washing machine if it is 
full”, “be water-wise in the garden”, “use half flush or don’t flush the toilet every 
time”, “check and fix leaking taps”, “use minimal water in the kitchen”, “collect and 
use grey water on garden”, “collect rainwater to use on garden” and “turn off taps 
when brushing teeth”. A reliable scale (α = .66) was computed by averaging items, 
where higher values represented greater engagement in water curtailment behaviour.  
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 At Time 1, difficult past behaviour was measured by asking participants to 
indicate whether they had already installed any of the 10 listed water-efficient 
appliances (0 = not installed, 1 = installed). The water efficiency appliances include  
“low flow taps/shower heads”, “pool cover”, “hose with trigger or timed sprinkler”, 
“water-wise plants and/or gardens”, “dual-flush or composting toilet”, “shower 
timer”, “grey water system”, “rainwater tank”, “water-wise washing machine” and 
“water efficient dishwasher”. These were summed to form a measure of difficult past 
behaviour at Time 1, with scores ranging from 0 to 10.  
At Time 1, self-efficacy was measured with one item that was adapted from 
previous research (Silver, Mitchell & Gist, 1995; Thøgersen, 2003):  “How confident 
do you feel, in general, about your ability to conserve water?” Responses were rated 
on a seven-point scale (1 = not at all confident, to 7 = very confident) where higher 
responses indicated a higher level of self-efficacy.  
As a proxy for environmental identity, water conservation self-identity was 
measured at Time 1 by asking participants to rate their agreement (1 = strongly 
disagree, to 7 = strongly agree) with two statements: “I personally think of myself as a 
water conserver” and “Water conservation is important to me personally”. These two 
items were highly correlated, r = .76, p < .001 and were averaged to form a scale 
measuring water conservation identity which was used as a covariate in the main 
analysis. 
Difficult intentions were measured at Time 1 with three items, where 
participants were asked to rate their agreement on a seven-point scale (1 = strongly 
disagree, to 7 = strongly agree). Participants were asked if they want to, intend to, and 
expect to – “install water efficiency appliances in the home within the next six 
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months”. The items formed a reliable scale (α = .89) where higher values represented 
greater intentions. 
At Time 2, participants were asked to answer yes or no as to whether they had 
installed any of the 10 listed water-efficient appliances since completing the previous 
survey (0 = no, 1 = yes). Responses were summed to form a self-reported measure of 
difficult behaviour at Time 2 with scores ranging between 0 and 10, where higher 
scores signified more installed appliances. 
3.2 Results 
3.2.1. Descriptive statistics 
 Descriptive statistics for the key variables can be found in Table 4. At Time 1, 
participants reported high levels of the easy behaviour (i.e., water curtailment 
behaviour), where the average response was between ‘often’ to ‘always’. There were 
high levels of reported self-efficacy and high water conservation self-identity. 
Participants’ intentions toward the difficult behaviour (i.e., installation of water 
efficient appliances) were on average above the mid-point of the scale. At Time 2, the 
range of responses for engaging in difficult behaviour since Time 1 (i.e., installation 
of water efficiency appliances) was zero to nine, where the average response 
corresponded to the installation of one to two appliances since Time 1. Easy past 
behaviour was moderately correlated with self-efficacy and water conservation 
identity, and positively correlated with difficult behaviour at Time 1. Difficult past 
behaviour was positively correlated with self-efficacy and difficult self-reported 
behaviour at Time 2. Self-efficacy was correlated with water conservation identity. 
There was a positive correlation between difficult intentions at Time 1 and difficult 
behaviour at Time 2. There was no relationship between easy behaviour and difficult 
intentions at Time 1.  
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Table 4. Descriptive statistics and correlations amongst variables in Study 2 
  Mean  
(SD) 
1. 2. 3. 4. 5. 6. 
1. Easy past behaviour 4.21  
(0.47) 
-      
2. Difficult past behaviour 4.48  
(1.83) 
.21** -     
3. Self-efficacy 5.78  
(1.03) 
.55** .24** -    
4. Water conservation 
identity 
5.98  
(0.73) 
.52** .15 .69** -   
5. Treatment condition -         
-  
.08 .06 -.07 -.08 -  
6. Difficult intentions at 
Time 1 
4.62  
(1.52) 
.06 .06 .23** .13 -.02 - 
7. Difficult behaviour self-
reported at Time 2 
1.45  
(1.86) 
.14 .19* .14 .12 -.02 .31** 
 
**p < .01. *p < .05. Note.  Easy past behaviour was rated on a five-point scale (1-5). 
Range of possible scores for difficult behaviour at Time 1 and Time 2 was 0 to 10. 
The remaining variables were all rated on seven-point scales (1-7). 
3.2.2. Main analysis 
The indirect effect of self-efficacy on the relationship between easy past 
behaviour, difficult intentions at Time 1, and difficult self-reported behaviour at Time 
2, while controlling for difficult past behaviour, water conservation identity, and 
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treatment condition was evaluated through serial mediation using bootstrapping with 
10,000 resamples (Model 6, Process Macro; Hayes, 2013). Easy past behaviour was 
entered as the independent variable, difficult self-reported behaviour at Time 2 as the 
dependent variable, self-efficacy as the first mediating variable and difficult intentions 
at Time 1 as the second mediating variable. Difficult past behaviour, water 
conservation identity and treatment condition were entered as covariates. The results 
of this analysis are shown in Figure 2.  
 
Figure 2. Serial mediation model that tests the impact of easy past behaviour on 
difficult behaviour at Time 2, through self-efficacy and difficult intentions at Time 1, 
while controlling for difficult past behaviour, water conservation identity and 
treatment condition. 
***p < .001. *p < .05. Note. Parentheses represent total effect, dashed lines represent 
non-significant effects and all coefficients represent standardised regression weights.  
As predicted, easy past behaviour was indirectly related to difficult self-
reported behaviour at Time 2 through self-efficacy and difficult intentions at Time 1. 
That is, easy past behaviour was positively associated with self-efficacy at Time 1, 
which was subsequently positively associated with intentions to engage in difficult 
behaviour at Time 1, and Time 1 intentions were in turn related to self-reported 
engagement in difficult behaviour at Time 2.  
T1 easy 
behaviour 
T2 difficult 
behaviour 
.11 (.09) 
T1 Self-efficacy T1 difficult intentions 
.30* 
R
2
 = .55*** 
 
R
2
 = .06* 
R
2
 = .13*** 
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The covariates included in the assessment of this model exhibited some 
significant direct effects. Engagement in past difficult behaviour was positively 
associated with self-efficacy (b = .12, SE = .06, p = .03) and marginally associated 
with self-reported engagement in difficult behaviour at Time 2 (b = .15, SE = .08, p = 
.05). Water conservation identity was moderately associated with self-efficacy at 
Time 1 (b = .56, SE = .06, p < .001). There were no other significant effects involving 
the covariates. 
Follow up analyses were calculated to explore the indirect effects within the 
model (see Table 5). Only the serial indirect effect was significant, while the other 
indirect effects were non-significant. The serial indirect effect remained when this 
model was tested without covariates (IE = 0.05, SE = 0.02, 95% CI [0.02, 0.11]). 
Table 5. Follow up analyses of indirect effects in Study 2 
Indirect effect Effect (SE) LLCI ULCI 
Total -0.02 (0.04) -0.10 0.05 
Easy past behaviour → Self-efficacy → T2 
difficult behaviour 
-0.02 (0.03) -0.07 0.03 
Easy past behaviour → Self-efficacy → T1 
difficult intentions → T2 difficult behaviour 
0.02 (0.01) 0.01 0.06 
Easy past behaviour → T1 difficult intentions→ 
T2 difficult behaviour 
-0.03 (0.03) -0.10 0.02 
Note. Standardised effects are shown. Text in bold represents significant indirect 
effect. Difficult past behaviour, water conservation identity and treatment condition 
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were entered as covariates. LLCI: Lower limit 95% confidence interval, ULCI: Upper 
limit 95% confidence interval. 
3.3. Discussion 
These findings support our prediction that engaging in easy behaviours is 
related to greater self-efficacy, which is associated with positive intentions to adopt 
more difficult behaviours in the future and actual difficult behaviour nine months 
later. This serial indirect effect was found over and above the influence of water 
conservation identity, which suggests that self-efficacy may be an important 
additional influence on spillover. 
4. General discussion 
The aim of the current research was to investigate spillover from easy to more 
difficult pro-environmental behaviour, and to investigate whether self-efficacy played 
a role in mediating this relationship. In Study 1, past engagement in easy behaviour 
was found to affect intentions to engage in more difficult behaviour in the future 
indirectly via self-efficacy. The findings of Study 2 extended on this by showing that 
easy behaviour in the past can indirectly influence intentions and self-reported future 
engagement in difficult behaviour through self-efficacy. These effects remained 
significant after controlling for environmental identity, as well as other relevant 
variables.  
The current research progresses spillover theory as well as self-efficacy 
theory. The evidence of spillover occurring from easy to more difficult behaviour 
lends credence to the assumption that engaging in simple and easy behaviours can 
encourage the uptake of more difficult and impactful behaviour that underlies some 
behaviour change policy (Defra, 2008). This finding also adds to a growing body of 
research demonstrating positive spillover between different pro-environmental 
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behaviours (Thøgersen & Noblet, 2012; van der Werff et al., 2014).  The novel 
evidence for self-efficacy as a mediator of spillover corroborates research that has 
speculated about the importance of self-efficacy in behavioural spillover (Lanzini & 
Thøgersen, 2014; Thøgersen & Crompton, 2009). The evidence that self-efficacy may 
mediate spillover from easy to more difficult behaviour strengthens the central 
position that self-efficacy holds in many behavioural motivation theories. The current 
research supports the logic that self-efficacy may influence behavioural choice and 
the level of effort expended on behaviour (Bandura, 1977; 2002). This may be of 
importance to behaviour change practitioners, as it suggests that interventions that 
increase self-efficacy may encourage behaviours to transfer. Future research could 
investigate how self-efficacy may influence pro-environmental behavioural choice 
and effort applied to these behaviours, as a step towards helping encourage the uptake 
of more impactful pro-environmental behaviours. 
Of course, it should be noted that self-efficacy would be expected to mediate 
the relationship between past and future pro-environmental behaviours that are of the 
same difficulty, whether from difficult to difficult or from easy to easy. As spillover is 
defined as past pro-environmental behaviour that increases the likelihood or extent of 
engaging in new or different subsequent pro-environmental behaviours, we did not 
test this related model in our current paper (our measures of past and future 
easy/difficult behaviour were the same).  Rather, because there is a general policy 
focus on encouraging people to undertake easy pro-environmental actions, we have 
focused in the current research specifically on the role of self-efficacy as a mediator 
between past easy and future difficult behaviours. A comprehensive model in which 
past easy and difficult behaviours are measured, and examined in relation to future 
novel easy behaviours and future novel difficult behaviours could be 
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valuable.  Although an unexpected lack of association between difficult past 
behaviour and easy intentions in Study 1 implies that spillover from difficult to easy 
behaviour is unlikely to occur. Future research would need to test the likelihood of 
spillover up and downstream the level of difficulty, as well as testing the relative 
importance of self-efficacy in mediating these types of spillover. 
4.1. Limitations  
A limitation of the current research is that the spillover examined was within 
the same behavioural domain, in that the behaviours all related to water (i.e., water 
conservation or water quality protection) and self-efficacy was assessed in the current 
studies as it related to the water domain. This raises the question of whether self-
efficacy that is specific to a particular domain will encourage spillover to different 
behavioural domains. That is, will self-efficacy  relating to water conservation or 
protection influence spillover to other (non-water oriented) environmental behaviours. 
Future research could explore whether different types of self-efficacy (e.g., broader 
environmental self-efficacy) mediate spillover between behaviours of different 
domains (i.e., recycling to water conservation). There is a theoretical case for 
optimism that this would occur, but empirical evidence is needed.  
We also acknowledge some limitations of the measures used in the studies. 
First, we used different measures of self-efficacy across the two studies. Our 
conceptualisation of self-efficacy is better encapsulated by the measure used in Study 
1 that assess capability and confidence relating to both water conservation and water 
quality protection. Experimental constraints in Study 2, however, lead to the use of a 
single measure of confidence relating to water conservation as a measure of self-
efficacy. It should be noted that past research has similarly used single item measures 
of self-efficacy (Silver, Mitchell & Gist, 1995; Thøgersen, 2003) and the consistency 
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of findings in the current research while using different measures is heartening. We 
suggest that future research investigate whether a generalised or more specific sense 
of self-efficacy is more conducive for mediating spillover.  
Second, we aimed with our behavioural measures to make it easier for 
participants to give an accurate response about the frequency of their past engagement 
in the behaviour. For instance, the items “When the opportunity arises, how often do 
you help rehabilitate riparian areas (e.g., plant trees/shrubs along riverbanks)?” and 
“When you use garden chemicals, how often do you follow the instructions (e.g., use 
the correct amount)?” were worded in this way to make it easier for participants to 
choose the not applicable response if they never have had the opportunity to engage in 
these behaviours. Without this wording or the addition of a ‘not applicable’ response, 
participants may have clicked on never, which suggests a lack of engagement whereas 
it may simply reflect a lack of opportunity. We acknowledge though that a drawback 
of our wording is that the questions may have seemed a little convoluted and difficult 
to comprehend so that in some cases a not applicable response may have reflected a 
lack of understanding rather than a lack of opportunity.  
Another limitation of this research is our conceptualisation of the behaviours 
as easy and difficult; it is possible that other interpretations and labels (such as more 
rare or common behaviours) could also be employed. A follow-up study was 
conducted in Study 1, and indeed found that the behaviours we labelled as easy were 
perceived as easier than the behaviours we labelled as difficult. In Study 2, water 
curtailment behaviours were conceptualised as easy behaviour and water efficiency 
appliances installation behaviours were conceptualised as difficult behaviour. It is 
possible that some people might not view the installation of water efficiency 
appliances as difficult, because they have access to the funds, knowledge or skills 
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necessary to engage in this behaviour readily and easily. Given the importance of 
moving people from simple, easy pro-environmental behaviours to behaviours that 
may be more difficult and have more impact, future research is needed to further 
explore this issue.   
More broadly, our use of the labels “easy” and “difficult” in this paper is to 
facilitate communication: in general, our interest is in spillover from common, easy, 
and low-impact behaviours to less common, difficult, high-impact actions, and we 
acknowledge that these dimensions are inter-related and difficult to tease apart.  One 
suggestion for future research would be to discern whether spillover between easy to 
difficult behaviours is affected specifically by similarities between the behaviours. 
Thøgersen & Crompton (2009) theorise that spillover may increase when similarity 
between behaviours is high. Spillover between the types of water-related behaviours 
in this research (e.g., behaviours related to water conservation and water quality 
protection), may be facilitated by similarities in the skills or purpose of the 
behaviours. For instance, the act of turning off the tap when brushing teeth may have 
the same goal to save water that is also motivating a reduction of toilet flushing. Also, 
the skills required to place bathroom rubbish in a bin may also be applied to the act of 
picking up other’s litter. Future investigations of spillover could explore how self-
efficacy may be affected by similarities in behavioural characteristics, or in other 
attributes of behaviour. 
The present research suggests that self-efficacy may be a useful mediator of 
spillover. Although the findings of this study are correlational, they hint at the 
possibility of self-efficacy encouraging the adoption of difficult behaviour after 
engaging in easier behaviour. Future research should aim to experimentally test 
whether enhancing self-efficacy increases pro-environmental spillover. Also, since 
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self-efficacy was measured concurrently with past behaviour, it is worth investigating 
whether engaging in easy behaviour can causally form self-efficacy, as a means for 
instigating spillover. Another interesting focus for future research would be to assess 
what process is most effective at enhancing self-efficacy.  An appraisal of successful 
engagement as well as specific physiological experiences (e.g., low arousal) have 
been theorised to develop self-efficacy (Bandura, 1977; 2002). Therefore, these 
approaches could be used to manipulate self-efficacy in an experimental study of 
behavioural spillover.  
4.2. Conclusion 
The findings of the current research add to knowledge about spillover, and 
more importantly, assist in understanding the critical question of how to motivate 
people to engage in more impactful or difficult pro-environmental behaviours. Our 
findings suggest that self-efficacy could be an important mediator of spillover. 
Further research is needed to experimentally test the role of self-efficacy in promoting 
pro-environmental spillover as well as identifying the strategies that can be used to 
promote self-efficacy. These insights would be of great use to behaviour change 
practitioners seeking to promote positive environmental outcomes.  
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Highlights: 
-
 Spillover from easy to difficult pro-environmental behaviour tested in two 
studies 
-
 Easy behaviour is positively related to difficult intentions via self-efficacy 
-
 Easy behaviour – self-efficacy – difficult behaviour also confirmed 
longitudinally 
-
 Self-efficacy may be a useful facilitator of spillover and behaviour change 
 
